Abstract: This article addresses Latino population growth in the United States and their participation in higher education, particularly in science, technology, engineering, and mathematics programs. The demographic and educational trends outlined here suggest that although the Latino population will continue to grow very rapidly, the participation in higher education by Latino students and faculty will not keep pace. The projected increase of school-age Latinos will increase the pool of students at the K-12 end of the educational pipeline; however, without effective interventions, the higher education end of this pipeline will remain narrow, and only a small number of Latinos with graduate degrees will be produced.
T he educational "pipeline" for Latinos is rife with massive leaks. The ultimate result is that graduate degree recipients from the nation's colleges and universities do not reflect the racial and ethnic diversity of the population. Figure 1 illustrates the growing gap between the total Latino population, the Latino college-age population (i.e., those 18 to 24 inclusive), and the proportion of Latino individuals obtaining educational credentials and degrees. The Latino college-age population has increased sharply in comparison to the overall increase in the number of Latinos in the United States, thereby illustrating the youthfulness of the Latino population. However, the number of Latino students who have completed high school does not reflect the overall population. The number of Latino students with bachelor's degrees drops again, thereby documenting the high attrition rate of Latino students. The percentage of Latinos with doctorates is also very low and illustrates how few Latino students make it through to the end of the pipeline.
The misleading nature of the term pipeline can be seen in the rapidly decreasing proportion of these three groups found at each successively higher educational level. For example, in 2000 Latino individuals accounted for 12.5% of the total population and 17.5% of the college-age population; however, only 10.8% of the high school graduates were Latino, 9.9% of the associate degree recipients were Latino, and only 6.6% of all bachelor's degrees and 3.8% of all doctorates were Latino individuals.
Latino Demographic Trends and Characteristics
Demographic trends will reshape American higher education in the next generation. Without question, one of the most significant changes occurring in the composition of the future U.S. population is a marked increase in the proportion of Latino individuals. This in itself might not be of interest or concern for educators if it were not for the fact that many Latino students come from backgrounds with many factors that are generally thought to limit their overall educational success rates. These factors include low-income households, low levels of parental education, enrollment in underperforming schools, and more (see Chapa & De La Rosa, 2004) .
Population counts from the 2000 U.S. Census indicate that the Latino population grew by more than 57% between 1990 and 2000, compared to a 13% increase for the total population. Moreover, the Latino population has continued to grow rapidly since the 2000 Census, growing 9.8% between 2000 and 2002. The rate of growth of the population as a whole was only 2.5%. The Census Bureau estimates there were 38.8 million Latino individuals in the United States on July 1, 2002, and that Latino growth accounted for half of the total population growth between 2000 and 2002. Since 1980, about half of Latino population growth was because of international migration, and the other half was because of increases in birth rates (Bernstein & Bergman, 2003) . By all projections, the Latino population will continue to grow at a much faster rate than the U.S. population for many more decades to come.
The proportion of Latinos in younger age groups is much larger than that of the non-Hispanic White population. More than one third of all Latinos are younger than 18, compared to about one fourth for non-Latinos. Latinos have much younger age distributions (with a median age of 26 years) compared to non-Latinos (median age of almost 36 years). The fact that many Latino adults are also relatively young and have more child-bearing years ahead of them ensures that Latinos will become an even greater part of the school-age population in the future. The Latino population will continue to grow at very high rates and will continue to compose larger and larger portions of the preschool, and school-age, and college-age populations.
Latinos' Geographic Distribution
As shown in Figure 3 , Latinos are moving to all regions of the nation and becoming major population groups in several states and many cities. noticeable number of Latinos in areas that previously had relatively few Latino individuals. For example, the Latino population of North Carolina grew by almost 400% between 1990 and 2000. Similarly, the growth rate in Georgia was 300%. Despite the trend toward geographic dispersion, a large part of the Latino population is concentrated in just a few states. One state, California, has about a third of the nation's Latino individuals. Together, California and Texas are home to half of the nation's Latino population.
The two maps in Figure 3 show the increased geographic spread of the Latino population from 1980 to 2000. States that already had high concentrations of Latinos in 1980 now have even higher concentrations; states that border high concentrations of Latinos are also attracting more Latinos. The 2000 Census indicates that Latinos have moved to all regions of the nation, including states that have traditionally had very small Latino populations. Immigration is a major component of Latino population growth and is particularly pronounced in those states with very high rates of growth.
Undocumented High School Graduates
Although rapid population growth and immigration are factors that contribute to the gaps between the size of the Latino population and the proportion of Latino individuals with higher education degrees, neither of these factors explains away diminishing numbers of Latino students in the educational pipeline (Chapa, 1989 (Chapa, , 1990 . The Latino education gap is pervasive and cannot be attributed alone to large increases in immigration or in undocumented individuals entering the United States. For example, the Urban Institute estimates that 65,000 undocumented students of all races, ethnicities, and national origins graduate from high school every year. However, the report Knocking at the College Door estimates that about 2.6 million students graduated from high school last year, including 380,000 Latinos (WICHE, 2003) . These figures support the contention that although undocumented students face many obstacles in attempting to participate in higher education, legal status in and of itself is not a reason why Latino high school graduates have difficulties accessing higher education. The data indicate that only a relatively small proportion of all Latino high school graduates are, in fact, undocumented.
Latinos and Higher Education Science and Engineering Programs
The discussion so far has centered on the fact that Latinos are seriously underrepresented in higher education programs and that the degree of underrepresentation increases as the level of education increases. The same generalization holds true for Latino graduates in higher education science and engineering programs.
Before examining data for Latino graduates from science and engineering programs, it is useful to examine a few figures about Latinos and higher education in general. U.S. citizens by race in 2000. Of the 27,300 doctoral degrees awarded in all disciplines that year, a mere 4.2% went to Latino students. Table 2 shows the total Latino student enrollment in all levels of higher education across the nation in the fall of 2000. Latinos were almost 10% of an enrollment of more than 1.5 million students. Comparing the 1,157 Latino PhDs to the approximate 1.5 million Latino students enrolled in higher education programs provides a striking example of why the word pipeline in higher education does not seem appropriate. Shortly, this article will present data on the few hundred Latino doctorates awarded each year in science and mathematics. The comparison between the overall Latino student population and the very small numbers of these PhDs will truly make the pipeline seem much more like a pipette. Table 2 shows that Latinos have a relatively high rate of enrollment in community colleges. In 2000, Latinos composed 14.2% of all community college students and earned close to 10% of all associate of arts degrees granted. that Latino enrollment in 2-year colleges is substantially higher than in 4-year colleges. This is not the case for other demographic groups. Striplin (1999) maintains that most first-generation college students begin their higher education at community colleges and that "for many of these students, a community college serves as a route towards the baccalaureate degree" (p. 1). Solórzano, Rivas, and Velez (2005) write that about 25% of the Latino PhDs in the United States were first enrolled in community colleges. Table 3 presents data on the number of associate degrees conferred to Latinos and all other individuals from 1994 through 2001. Although the number of associate of arts degrees in all fields conferred during this period increased slightly, the number of Latinos receiving associate of arts degrees increased substantially. The same pattern holds for science and engineering associate degrees. In other words, there was a small increase in all recipients, compared to a substantial increase in the number of Latino recipients. To compare the change in the number of Latino degree recipients to the increase in the Latino student population, the bottom panel of Table 3 shows the increase both in science and engineering and nonscience and engineering degrees from 1994 to 2000 and the increase in the Latino student population during the same period. The percentage increase in Latino students receiving an associate degree in science and engineering is substantially higher than the overall Latino student population increase. Tables 4 and 5 provide data on the number of bachelor's and master's degree recipients, comparing Latino and non-Latino groups of students. As mentioned, the proportion of Latino degree recipients decreases at each successively higher degree level. For example, in 2001 Latino students earned 7.2% of all bachelor's degrees (Table 4 ) and 4.7% of all master's (Table 5 ). However, the pattern of growth for each of these degree levels is similar to the pattern seen for Latino associate of arts recipients: There is a large increase in the percentage of Latino science and engineering and nonscience and engineering recipients. These increases were also larger than the increase in the overall Latino student population. Table 6 shows the 20 institutions that granted the most bachelor's degrees to Latinos in science and engineering. It is particularly striking that these 20 institutions alone granted close to 30% of all such degrees. 
Community Colleges and Associate of Arts Degrees

Bachelor's and Master's Degrees
Doctoral Degrees
Between 1994 and 2001, the number of doctoral degrees in science and engineering awarded to Latino students increased at about the same rate as the total Latino student population (Table 7 ). The 31.6% increase in Latino PhDs during this period is particularly impressive when compared to the slight decrease in the total number of science and engineering PhDs. However, as mentioned earlier, the number of doctorates in science and engineering awarded to Latino students in 2001 still numbered only in the hundreds. Table 8 presents the data for Latino PhDs awarded in engineering and selected sciences for several years beginning with 1980-1981. The hundreds of degrees (381) awarded to Latino doctoral students in 2001 represent a substantial increase over the small numbers two decades earlier. Table 9 shows the proportion of both Latino and all non-Latino male and female doctoral students in science and engineering. The proportion of women among Latinos and Latinas is higher than the proportion of women among all science and engineering PhD recipients. This likely reflects the underenrollment of Latino males in higher education. Table 10 shows the immigration status of science and engineering PhD recipients, both Latino and non-Latino. The large number of temporary visa holders is of particular interest. About a quarter of all PhDs and almost a third of science and engineering doctoral degrees granted in 2001 went to temporary visa holders. Among Latinos, about a third of all PhDs and more than 40% of science and engineering PhDs granted in 2001 went to holders of temporary visas. These figures are important for two reasons. First, any analysis of Latinos in the U.S. educational pipeline should likely focus on how well those who were educated in the U.S. K-12 or K-16 systems do in graduate education. Temporary visa holders would be excluded from this analysis. Second, for many reasons, the number of temporary visa holders (i.e., international students in U.S. graduate programs, including science and engineering programs) has decreased recently (Thurgood, 2004) . If this trend continues, there may be more opportunities for U.S. citizens and permanent residents to participate in advanced degree programs in science and engineering. 
Population Projections for Latino and Higher Education Science and Engineering Programs
Population projections have a well-developed methodology, and it is generally accepted that more accurate projections can be made for areas with larger populations than for those with smaller ones. Large populations give a larger base for calculating trends and a smaller probability of deviation from a central tendency or trend. Many agencies, including the United Nations and the U.S. Bureau of the Census, publish population projections at the national level that are given a great 1980-1981 1985-1986 1990-1991 1995-1996 2000-2001 deal of credence among users of demographic data. The preparers of population projections often defend themselves against the charge of making inaccurate forecasts by claiming that their analyses are not population predictions per se (i.e., statements about what they think will occur) but instead are projections of demographic trends. If we know the age, sex, and race or ethnic distribution of a population-and if we have accurate and specific birth, death, and migration rates-then the process of projecting the future course of a population becomes, essentially, an exercise in arithmetic. Because demographic rates vary greatly by sex, age, and ethnic groupings, the projections that are based on specific rates for each group are more precise than are projections for combined or aggregated groups. The arithmetic of projecting a population consists of multiplying a specific demographic rate by the number of people in the age-sex-ethnic group for which that particular rate applies. To illustrate, the number of births that would be projected to occur to Latina women between the ages of 30 and 34 would be the product of multiplying the number of women in that age group by the fertility rate for these women. The projected number of births for all Latinas would consist of the sum of all the age-specific birth rates multiplied by the number of Latinas in each age group. The projected number of all births would be the result of repeating this same process for each racial or ethnic group and summing the results. Projecting deaths would require a similar process. Immigration would also be considered in an analogous or complimentary manner. Thus, although the essential arithmetic of population projections is relatively simple, the detailed procedures for computing population projections and for determining the specific demographic rates are much more complex.
Migration is the only aspect of population change that can conceivably have a significant impact on the population cohort containing the college graduating class of 2010. Migration is often said to be the wild card in performing a population projection because migration rates and patterns can change very rapidly. Future international immigration into the United States could have an impact on the size and composition of this group. With this in mind, future trends in international immigration could have a noticeable impact on the actual composition of the college attendees graduating in 2010 in contrast to the domestic residents, from which most of the college classes of that period will be drawn. Internal migration (i.e., migration among states) could also change some of the regional differences in the size and composition of the population. Internal migration could be a factor modifying the specificity of the analysis for several reasons. For example, internal migration could change the composition of the population of states, regions, or other geographic areas. Also, many young Americans move from state to state to attend college. This slightly weakens the connection between a state's college-age population and the potential enrollees in its institutions of higher education. However, neither of these types of migration are apt to change the fact that most of the college attendees of the future will be today's preschool children or that many will attend college in the state where they now reside.
The use and production of population projections has become more common in recent times, and there are published projections that serve to give a picture of the size, sex, and racial/ethnic composition of the college-age population of the next generation. However, these projections do not tell us anything about the socioeconomic background of these future students, nor do they have any information about their geographic concentration or distribution within the United States.
Given all of this, it is possible to produce useable projections of the Latino student population. The Census Bureau has recently published population projections for the overall U.S. population and for Latinos specifically. The results of these projections are summarized in Tables 11 and 12. A previous section of this article reviewed recent trends in the number of undergraduate and graduate science and engineering degrees awarded to Latino students. It is clear that the increase in the number of degrees is not connected in any direct way to changes in the Latino population. So although we can project trends in the 216 Journal of Hispanic Higher Education Latino population with reasonable certainty, the data do not suggest any strong basis for projecting the number of graduate science and engineering degrees likely to be awarded to Latinos in future years. The arithmetic of projecting these degrees is as straightforward as the arithmetic of projecting a population. However, the issue that is not clear is what assumptions about future growth are reasonable or useful.
The extremely low numbers of doctoral degrees granted to Latino students compared to the relatively large size of the overall Latino population in higher education (1,157 PhDs, compared to about 1.5 million students) suggests that the future number of Latino doctoral degrees could show a significant increase. However, the number of PhDs depends very much on the future we create rather than any trend that might be discerned from the analysis of raw data.
Population Projections Based on Latino Enrollments in Higher Education
As the report Knocking at the College Door states (WICHE, 2003) , the largest percentage change in the high school population will be among Latino students; this group will grow from nearly 17% in 2001-2002 to a projected 21% in 2007-2008 , with a projected enrollment of nearly 9.2 million students by 2007. The Census Bureau estimates that Latinos age 5 to 17 will number 9.6 million by 2010 and 11.9 million in 2020, and in 2050 there will be more than 20 million school-age Latinos in this age group. In comparison, the White school-age population in 2050 will number 48 million, whereas the Black student population in the 5 to 17 age group will number 12 million. Figure 4 illustrates the data used as the basis for such projections. As can be seen, non-Latino Whites have much higher college-enrollment rates than do Latinos. The line marked with squares in Figure 4 is the proportion of White high school graduates who went on to enroll in college, and the line marked with diamonds is the proportion of the total White population ages 18 to 24 who enrolled in college. Approximately 35% of Latino high school graduates go to college, whereas 45% of Whites do. For the overall 18-to-24 population, approximately 40% of Whites and 20% of Latinos enrolled in college. These data reflect that the drop-out rate for Latinos is quite large. For the period 1994 to 2002, the lines tracing the percentage of the Latino college-age population and the percentage of high school graduates enrolling in higher education remain relatively flat. The percentages or rates are relatively stable.
Using data from Census Bureau projections presented in summary form in Table 12 , we can calculate that the number of college-age Latinos will increase from 3 million to more than 8 million by 2040. Table 13 indicates that the Latino percentage of the college-age population will increase from 18% to 33%. Using these projections and rates of educational attainment from the 2004 Current Population Survey, Table 14 indicates that the number of Latinos enrolled in college will increase from fewer than 1 million to almost 2 million by 2040, based on projected population growth at current Latino enrollment rates. However, if Latinos had the same participation rates as do Whites, then enrollments would increase from 1.4 million to more than 3 million.
It is possible to calculate the proportion of the current population of given ages who have earned associate, bachelor's, master's and doctoral degrees and combine these rates with the population projections to estimate future numbers of degrees. Using current rates of degree attainment for the U.S. population as a whole and for Latinos, Table 15 presents the number of higher education degrees (associates through doctoral or professional degrees) that Latinos will earn based on projected population at the current rate of degree attainment. Based solely on increases in population, the number of Latinos with degrees will more than double by 2040. If Latino students could begin to attain degrees at the same rate as White non-Latinos, the number of Latino degree holders would increase more than five-fold by the same date. These data imply that if Latino degree attainment does not increase, the educational level of the entire population will decrease as Latinos become a larger part of the population. Given their high drop-out rates and the pervasive educational gap, the nation's colleges and universities may actually see a decrease in overall enrollments of Latino students in years to come.
Conclusion
Latinos are underrepresented in all parts of the nation's higher education pipeline; this degree of underrepresentation increases at higher education levels. Such massive leaks in the educational pipeline, combined with the concentration of Latinos in the younger age groups, could indicate a future in which Latinos are largely locked out of positions of influence and leadership. For many Latinos, community colleges are the first step into higher education. The increasing Latino enrollments in 2-year colleges-along with the high proportion of Latino PhDs who began their higher education in community colleges-suggests that recruitment programs oriented toward community college students could have a large numeric impact.
Deil-Amen and Rosenbaum (2003) argue that transfer opportunities for community college students often suffer because of miscommunications and misunderstandings. This is particularly true for issues that are complicated and unfamiliar to first-generation college students, such as the various prerequisites for majors, degrees, and transfers. The authors find, Community colleges require certain kinds of social know-how-skills and knowledge less available to disadvantaged students. They present seven obstacles: (1) bureaucratic hurdles, (2) confusing choices, (3) student-initiated guidance, (4) limited counselor availability, (5) poor advice from staff, (6) delayed detection of costly mistakes, and (7) poor handling of conflicting demands. (p. 120) It seems likely that improved counseling and communications that clarify the requirements for transferring to 4-year colleges could help increase the number of Latino students who would eventually apply to graduate school.
It is clear that the rapid increase of the youthful Latino population makes it imperative that they receive an education that will provide them with the skills to make them productive citizens. Latinos continue to have low enrollments in higher education and even lower graduation rates. No nation can ignore such a large potential workforce. With the shift from a manufacturing to a technology-based economy, it is vital that every segment of society be educated to its full potential.
